Aim: The aim of this study was to describe district nurses' (DNs') experiences of their knowledge development in wound management when treating patients with different types of wounds at healthcare centers. Background: In primary healthcare, DNs are mainly responsible for wound management. Previous research has focused on DNs' level of expertise regarding wound management, mostly based on quantitative studies. An unanswered question concerns DNs' knowledge development in wound management. The present study therefore intends to broaden understanding and to provide deeper knowledge in regard to the DNs' experiences of their knowledge development when treating patients with wounds. Methods: A qualitative descriptive design was used. Subjects were a purposeful sample of 16 DNs from eight healthcare centers in a metropolitan area in Stockholm, Sweden. The study was conducted with qualitative interviews and qualitative content analysis was used to analyze the data. Results: The content analysis resulted in three categories and 11 sub-categories. The first category, 'ongoing learning by experience,' was based on experiences of learning alongside clinical practice. The second category 'searching for information,' consisted of various channels for obtaining information. The third category, 'lacking organizational support,' consisted of experiences related to the DNs' work organization, which hindered their development in wound care knowledge. Conclusions: The DNs experienced that they were in a constant state of learning and obtained their wound care knowledge to a great extent through practical work, from their colleagues as well as from various companies. A lack of organizational structures and support from staff management made it difficult for DNs to develop their knowledge and skills in wound management, which can lead to inadequate wound management.
Background
District nurses (DN) are well integrated and well known within the Swedish primary healthcare system (Emanuelsson and Wendt, 1994) . Their work involves examining, treating, informing and educating the patients, both independently and in cooperation with others in the healthcare team such as general practitioners (GP) and assistant nurses (AN) (Swartling, 2006; Friman et al., 2010) . One of their major tasks consists of wound management, which includes wound bed preparation in order to accelerate wound healing (Schultz et al., 2003; Friman et al., 2011) . Patients with leg ulcers require long-term health care (Ebbeskog, 2003) and patients with increasingly complex pathologies and multiple comorbidities require specific skills (Harding et al., 2007) . As the different methods applied in wound care are complex, due to the characteristics of the wound and the needs of the individual patient (Jones et al., 2007) , it has been found that advanced training is necessary, partly to enhance professional competence and also to ensure high-quality patient care (Iivanainen and Seppänen, 2005; Boudioni et al., 2007) . This is in line with the Association of District Nurses ' in Sweden (2008) who emphasizes the importance of a health sector with highly trained DNs with specialist skills including wound care knowledge. Gaining knowledge in wound management improves the standard of care and, therefore, DNs need to obtain current knowledge of the subject (Van Hecke et al., 2009) .
Research question
What are DNs' experiences in developing wound care knowledge in the primary healthcare setting?
Literature review
Previous studies (King, 2000; Dowsett, 2009; Cook, 2011 ) have investigated the DNs' level of expertise regarding wound management and found that there were flaws in both theoretical and clinical knowledge. A lack of knowledge is understood as general knowledge on wound care and the actual treatment (Haram et al., 2003a; Adderley and Thompson, 2007) . Studies have found that some patients are treated incorrectly; in regard to local wound care and aspects related to hygiene (Haram and Dagfinn, 2003; Ribu et al., 2003) . In order to further illustrate these problems, Haram et al. (2003b) reported that many patients have not been diagnosed, salt solution is still used to clean wounds and compression stockings are used on all types of wounds regardless of the diagnosis. Although clinical guidelines have been formulated, the treatment of patients with leg and foot ulcers are not always in accordance with this information and standards of care (Jones et al., 2007; Kä llman, 2008) . Therefore, regular updates in wound care are needed in order to maintain the DNs basic level of knowledge (Kä llman, 2008; Taverner et al., 2011) and responsibility for this should be placed on the organization itself, not on its employees (Kennedy and Arundel, 1998; Gottrup, 2004; Pancorbo-Hidalgo et al., 2007) . It has been shown that DNs who are familiar with modern wound products and trained in wound management are able to provide adequate treatment (Graham et al., 2001; Mekkes et al., 2003; Buckley et al., 2005; Friman et al., 2011) and therefore, patients can expect to meet professional caregivers that are capable of assessing the wound and offering suitable treatment (Schultz et al., 2003) . Professional knowledge is made up of the three following components: a basic scientific component upon which the practice is grounded or developed; the applied scientific or technical component, which is part of many contemporary diagnostic methods and solutions; and the skill and attitude component, which is based on basic and applied knowledge. Thereby professional activity involves solving problems by applying scientific theories and techniques (Schö n, 2003) and requires organization that makes it possible to utilize and apply concrete and visible results of academic research (Eriksson et al., 1999) .
Previous research has focused on DNs' level of expertise regarding wound management, mostly based on quantitative studies (e.g. Haram et al., 2003a; Ribu et al., 2003) . Few studies have been made concerning the DNs development of knowledge in wound management. Therefore, the aim of the present study is to describe DNs' experiences of their knowledge development in wound management when treating patients with different types of wounds at healthcare centers.
Research methods
A qualitative descriptive design was chosen as appropriate for describing DNs' experiences of their knowledge development in wound management (Krippendorf, 2004) . Individual qualitative interviews were conducted with a total of 16 DNs at eight healthcare centers located in various areas in the metropolitan area of Stockholm, Sweden. The method was chosen as it provides the opportunity to get rich and meaningful information from interviews (Patton, 2002; Elo and Kyngä s, 2007) . Data collection was conducted using an interview guide with topics for support (Patton, 2002) . Examples of issues to be explored were development, possibilities and obstacles. The interviewer encouraged the participants to speak freely and the interviews started with a broad question: describe the types of wounds that you are familiar with and good at managing. Each interview lasted ,30 minutes and was tape recorded and then transcribed.
Context/participants
The study was conducted at eight healthcare centers in one metropolitan environment. Purposive sampling was used to try and ensure coverage of a variation (Patton, 2002) . The healthcare centers were located in four different areas of the main city and included both private and public services. The healthcare centers employed both DNs and ANs. The DNs' duties included treating patients at the clinic and in patients' homes. The study included 16 DNs, of which 14 were females and two were males. Half of the participants had completed a course in wound care. Their work experience as DNs ranged from 1 to 29 years (Table 1) .
Ethical issues
The study was approved by The Ethical Research Committee at Karolinska Institute, Dnr 2207/730-31. The participants were informed that anonymity would be preserved and that their involvement was completely voluntary. They were assured that they could discontinue participation at any time.
Data analysis
Qualitative content analysis was used to analyze the data because it allows analysis and description of written and verbal communication messages (Hsieh and Shannon, 2005; Elo and Kyngä s, 2007) . The purpose of the analysis was to search and attain a condensed and broad description of the phenomenon, with categories describing the phenomenon (Elo and Kyngä s, 2007) . Each interview script was regarded as one unit of analysis. Data analysis began with reading all data repeatedly to achieve a sense of the whole (Elo and Kyngä s, 2007) . In the next step, the texts were organized by open coding. Open coding means that notes and headings are written in the text while reading it (Elo and Kyngä s, 2007) . The written text was read through again, and headings were written down in the margins to describe all aspects of the content. Text with no relevance to the aim of the study was excluded (Elo and Kyngä s, 2007) . In the next step, the headings were labeled as a code and were sorted into sub-categories and categories (Table 2) , based on how different codes were related (Hsieh and Shannon, 2005) . All data relevant to the aim of the study, has been placed under only one category.
Results
The content analysis resulted in three categories and 11 sub-categories (Table 3) . The results are presented from categories and sub-categories. The findings are illuminated by quotations from the interview text. DNs' quotes are numbered according to the order of the interviews. 
Ongoing learning by experience

Feelings of development when managing different types of wounds
The DNs experienced that their wound care knowledge developed while they treated different types of wounds. They felt that wound care was a large area that requires a high level of knowledge and regular training. Some newly qualified DNs explained that their earlier experience as nurses had been important since they had received training in wound care at that time. This provided them with a foundation on which they could improve their knowledge of wound care. The DNs expressed that they have to learn about and treat many different types of wounds, one said: y my earlier work involved treating different types of wounds after surgery, I know how to treat these as I worked on the surgical ward y but the types of wounds and ulcers that we may have to treat in the futureywell we will just have to learn little by littley (DN 7)
Most of the experienced DNs explained that they were more skilled in venous and arterial leg ulcer care. They explained that they had worked with these types of slow healing wounds on a regular basis, which had helped them to improve their knowledge:
usually I work with dressing changes on chronic venous leg ulcers y these are the most common y I think that it's really hard and you are aware that you need to learn more y but most of my experience comes from these y leg ulcers.
The DNs pointed out that working with patients with wounds resulted in a solid clinical experience in the field, which meant they recognized certain symptoms that indicated the type of wound. The concrete treatment situation allowed them to confront the problems involved and reflect on the treatment and care of patients, which in turn improved their knowledge in wound management and caused them to develop in that area. Improving knowledge when dealing with the complexity of the wound healing process The DNs felt that dealing with the complexity of the wound healing process improved their knowledge. When treating wounds the most important element was trying to establish the underlying causes, while blood circulation was another aspect related to wound healing, which required great skills. The informants explained that understanding the wound healing process was vital, as this was linked to the treatment practice. Understanding the different stages of the wound healing process helped them to strengthen their knowledge and experience and led to improvements in patient care. The DNs said that as they gradually became more experienced at wound treatment, they were able to decide at what stage of the healing process the wound is in. They made connections between their clinical practice and theory:
y one example took place during a lecture on wound care y suddenly everything became clear as the researcher explained that cells multiply and that they migrate into the wound and float on top of each other and fill in the wound with new tissue y then I immediately gained a better understandingy (DN 1)
Acquiring skills and cost-awareness while using wound dressings The DNs felt that they increased their skills while using wound dressings. They said that it was challenging to work with different types of wound dressings as many of them were similar. They gained experience by using them for a while, and then continued to use them if they were successful in wound treatment. Some informants suggested that the range of products should be reduced significantly because it was difficult to get a general view of all the available varieties:
y we try to use a few products here but I must admit I don't know all the different types and tend to stick to a couple of them y (DN 3)
The quality of the dressing material was important. Practical experience of working with dressings was used as a guide when choosing the bandages; although it was important that the dressings were easy to use, that several sizes were available, and that their effects had been documented. DNs highlighted the problem that the ANs were responsible for ordering and storing the dressings, while DNs made mutual decisions about the choice of wound dressings at regular meetings. While using dressings, DNs experienced increased awareness of the costs. Being costconscious was an important factor and most of them stressed that if they were dealing with a straightforward wound then the simplest, most inexpensive type of dressing could be used. Being cost-conscious was related to public finances: of course this is our money that we pay tax on so there are several aspects y you have to think of the costs too since this affects the quality of care so I try to keep this in mind y you don't always have to use the most expensive bandages y (DN 6) However, some DNs said that costs were of secondary importance as the dressings were already in the storeroom and will be used anyway. They felt that someone ought to have considered this before ordering the bandages.
Searching for information
Personally searching for information The DNs felt that their personal search for information was necessary in order to obtain current knowledge. The most common way to find current information and update their knowledge of wound management was to search for information on the internet or through other sources, such as books, nursing magazines or medical journal articles. The informants pointed out the importance of obtaining current information of wound management as this strengthens their professional role and is beneficial to patients as they are able to provide skilled care. The DNs suggested that information can be drawn from recent findings in wound care. They pointed out that treatment has improved and that wounds heal better nowadays and therefore it is important to have access to current information. One of the DNs gave an example of compression bandages and their importance in wound healing: y the number of venous leg ulcers has reduced since we received information that compression plays an important role in the healing process y (DN 13)
Exchanging information with colleagues
The DNs emphasized the importance of working independently with patients. However, when problems arose they sought help from their more experienced colleagues. They felt that exchanging information with colleagues helped when problems occurred during wound treatment. y many patients are treated here and if I am uncertain of something I just ask a colleague and we discuss this ywe do this a lot and that is how you get information y otherwise we work on our own most of the timey in our rooms y but we can always ask one of our colleagues y (DN 2)
Consulting specialists
When the DNs felt that they or their colleagues lacked sufficient knowledge they sought support and advice from different specialists, the dermatology clinic was regarded as especially important. Although they wished to work together with the dermatologist, this was not possible, as the patient had been referred to the clinic for treatment there. Support and advice from the dermatology clinic was only possible by telephone. The DNs pointed out that consulting a dermatology clinic helped them with wound management as they could exchange experiences and information that facilitated their work with different types of problems and treatments. The DNs tended to compare their own knowledge of wound care to that of the GPs and they explained that as the GPs have so many other tasks to deal with, they did not have the time to improve their practical knowledge and experience. y they would have to have a great deal of experience and this is impossible, I mean they can't work for 20-30 years just changing dressings on a daily basis y they have to focus on other tasks y I mean in principle, I could prescribe antibiotics and order bacteria culture tests and provide the letter of referral to the specialist y but this is how it is y (DN 3)
Obtaining theoretical knowledge and practical skills by companies According to DNs training which was provided by various companies, resulted in a great deal of theoretical knowledge and practical skills. The DNs explained that a common form of education on wound care was provided through the companies that sponsored the training. Most informants explained that this was the only type of training that their employers approved of, as it was less expensive or often free of charge:
y I usually go along to most of these courses if I cany they are usually freey so I apply for them (DN 8)
Information via companies was seen as important in facilitating the DNs work, especially regarding the different types of wound dressings. The most common way to obtain information about different wound products occurred when company representatives visited the DNs workplace to present the different materials. The nurses explained, however, that experience in wound management was necessary, as it was difficult to understand and evaluate the information. The informants were aware that the different companies were mostly interested in marketing and selling their own products and they often felt that there was a lack of objectivity regarding product information.
y yesy you have to have some experience to evaluate thisy especially when it comes to those who are specialized in the productsythey are very convincing and of coursey they may have good products but they reject all other products on the market so you have to have a good eye for this y (DN 11)
Searching information via independent sources All DNs stressed the importance of getting independent information about current wound management and wound care products since as was a shortage of this type of information.
The informants mentioned the Swedish Wound Healing Society and the newly established Association for Wound Care Nurses as good examples, since they provided independent information about wound care and new products. Some informants suggested employing a specific representative at the health centers, someone who was experienced and interested in wound care, while others suggested that health centers should share the cost and hire a lecturer to present new products based on research findings. y I would like information from highly educated peopley those who work with wound care, but who are not influenced by the companiesy their information should be based on scientific research y (DN 12)
Lacking organizational support
Facing financial obstacles The DNs experienced that obtaining knowledge requires organizational support and that they had poor economic opportunities in maintaining and developing their knowledge and skills within the present organizational structures. They stated that good-quality wound management requires highquality theoretical knowledge about new methods. However, this was linked to the healthcare centers' finances. Economic obstacles made it difficult for the DNs to participate in educational courses. According to DNs, many different types of courses were available on wound care but the nurses explained that financial obstacles within the organization had restricted them in participating. One DN said: y many courses are available but when we apply to go on them they usually just say noy saying that it costs a lot andy that there is no money y (DN 7)
Lacking time
The DNs felt that a lack of time was the major obstacle because of budget cutbacks. Some DNs explained that budget cutbacks had resulted in a reduction of staff and that a shortage of time was the major obstacle in getting and maintaining knowledge on wound management. DNs working at healthcare centers with private services said that, although they had funds for education that they could use each year, no substitutes were employed to take over the workload, which meant that others had to carry this burden. This made it more difficult to participate in educational courses, one said: y we don't get any substitutes so others have to do our job, that's the case with all the training coursesy we have to take turns and help each other y (DN 14)
Lacking support and interest from management The DNs felt a lack of support and interest from management. The majority of informants were disappointed in management, as there appeared to be a lack of interest in helping them to maintain and develop their professional skills. This led to feelings of frustration. They said that management should be more open minded in regard to developments within the organization. Furthermore, they stated that there were big differences between different professional categories and opportunities to improve one's skills. For example, GPs took it for granted that they have the right to participate in competence development on a regular basis, while this was not the case for the DNs, one said:
y it irritates me that I am not allowed to participate in courses y it should be a matter of course that we update our knowledge continuously y look at the GPs, they just take it for granted y (DN 9)
Discussion
The DNs in this study experienced that they were in a constant state of learning, and that their wound care knowledge developed while treating different types of wounds. Newly qualified DNs related their knowledge to earlier experiences of wound care, while those with longer experience often spoke about slow healing wounds that they treated on a regular basis, that is, venous and arterial leg ulcers that were difficult to heal. These types of slow healing wounds needed expert skills and the DNs emphasized that it was important that they were well educated with good skills in wound care, which is in line with the recommendations provided by the Association of District Nurses in Sweden (2008) . The informants felt that understanding the wound healing process was vital for the actual practice of treatment. Even previous studies have highlighted the importance of improving the skills and knowledge of DNs in wound care (Haram et al., 2003a; Adderley and Thompson, 2007) . Previous studies show that nurses are uncertain when it comes to wound management and knowledge about the different types of products available (Adderley and Thompson, 2007; Dowsett, 2009) . The DNs in this study said that they would prefer to work with only a limited amount of dressings and learn how to use these properly. Another aspect that emerged was related to an increase in cost-awareness while using wound dressings and how this was linked to the national economy. Some said that once the dressings had been ordered and received they just used them without thinking of the costs. The selection of dressings should be well thought-out beforehand. Therefore, a more structured management is needed when ordering dressing products, as this will ultimately reduce costs (Tennvall et al., 2004) .
The results show that there are many sources of information for DNs. We found that the DNs obtain and update their knowledge and skills by participating in educational courses sponsored by different companies. This was seen as important by the DNs as it improved their knowledge. However, the suitability and quality of these courses can be questioned, as they may be business oriented. Professional activity involves solving problems by applying scientific theories and techniques based on academic research (Eriksson et al., 1999) and company training should be of a high academic standard. Keeping abreast of recent information and research in the field of wound management is crucial, as today's patients have increasingly complex pathologies and multiple comorbidities, which require specialized skills (Harding et al., 2007) . Furthermore, some patients are not provided with adequate treatment (Haram and Dagfinn, 2003; Ribu et al., 2003; Haram et al., 2003b) . Company sources of information on a regular basis was seen as important, as this keeps nurses updated about current wound care products. However, this information places demands on the DNs who emphasized the importance of being experienced in receiving and evaluating information as this was often perceived as being linked to business-related profits. The DNs preferred to have unbiased information. This is especially important for newly qualified DNs since they lack the experience and knowledge of modern products, which is necessary for adequate wound management and professional patient care (Schultz et al., 2003) .
One important finding of the present study was that DNs experienced a lack of organizational support in regard to their development of knowledge and skills in wound management. Earlier studies show that the organization itself should be responsible for providing continuing education (Kennedy and Arundel, 1998; Gottrup, 2004; Pancorbo-Hidalgo et al., 2007) . The results of the present study indicate that there are flaws within the organizational structures, which make it difficult for DNs to improve their wound care knowledge. The DNs explained that other occupational groups, that is, GPs, took it for granted that they would be allowed to participate in training courses, but this was not the case for them. One of the reasons for this was linked to a reduction in staff due to budget cutbacks. They also felt that management was uninterested in sending them on educational courses. They had to rely on their practical work experience and nursing magazines to gain their wound care knowledge. Not being able to improve one's skills affects the care of patients and the DNs emphasized that management must become more flexible and realize that they must have the opportunity to participate in courses as a natural part of their work. The study shows that DNs used experiential learning and not evidence-based wound care. It has been found that deeper knowledge of wound management is necessary in order to develop professional competence and improve care for patients with wounds (Schultz et al., 2003; Iivanainen and Seppänen, 2005; Dowsett, 2009 ). The present study shows that DNs feel that it is important to have access to current knowledge and information on wound management as this is constantly changing. As Boudioni et al. (2007) suggests, should primary care settings become learning organizations that provide continuous learning opportunities, support cooperation and foster links between organizations and individuals.
Study limitations
In this study, the results are generated from participants via interviews and are not supposed to be generalized but rather give a deeper understanding of the subject. It might be considered that some DNs had short experience as DN but they all had extensive experience as a nurse. The participants represented a metropolitan environment and no participants from rural areas were included. It is possible that DNs working on smaller units might describe their experiences of development in wound care knowledge in different ways. In Sweden, the DNs work independently with their own patients and differences within the healthcare system may limit the transferability of the study results. Despite its limitations, the current study raises important aspects such as the impact of organization on DNs' development of knowledge in wound management.
Conclusion
The DNs experienced that they were in a constant state of learning and obtained their wound care knowledge to a great extent through practical work, from their colleagues and from the various companies. A lack of organizational support from staff management made it difficult for DNs to develop their knowledge and skills in wound management. This can lead to difficulties in deepening and strengthening their professionalism and may affect their ability to perform adequate wound management. The complexity of wound care demands expert skills and employers must take responsibility for educating the DNs, as this leads to high quality and safe care.
Further research
The DNs strive to be practitioners of professional wound care but they are hindered by organizational factors. The study indicates the need of access to current knowledge and information on wound management as this is constantly changing. Therefore, it is important to further study how to improve training in wounds and wound management for DNs.
